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SUMMARY
The long-run demand  for pork has remained prac­
tically constant over the past 25 years; the effect of 
the increase in the United States population over that 
period was approximately offset by a decline in the 
per-capita demand for pork.
What caused the per-capita demand for pork to 
decline?
Our analysis indicates that several changes that took 
place in the demand and supply of other meats and in 
the consumption of these other meats were chiefly re­
sponsible:
1. The per-capita demand for b ee f increased as per- 
capita incomes rose, and, independently o f this, the 
supply o f b ee f also increased.
2. The per-capita demand for chicken also in­
creased as incomes rose, and, again independently of 
this, the supply o f chicken also increased.
3. The income-elasticity o f the demand for pork is 
low, even slightly negative, and, in addition, the supply 
o f hogs did not increase like the supplies of b ee f and 
chicken. The increases in the supplies of the other 
meats left less room for pork.
In addition, other statistical analyses and some con­
sumer surveys have indicated that consumers may be 
losing some of their preference for pork for additional 
reasons. These reasons may be (a) the increase in 
sedentary occupations, (b ) a relative decline in the 
grade of pork consumed and (c ) perhaps some con­
sumer concern about the relation of fat to cholesterol 
and heart disease.
It is difficult to determine how much effect each one 
of these several forces exerted on the demand for pork. 
At one extreme, the changes in the consumption of 
beef and in the demand for beef could be considered 
the controlling cause. The correlation is close, and the 
logic is in line with economic theory.
But correlation does not prove causation — certainly 
not exclusive causation. Changes in poultry consump­
tion correlate well, along with beef. And changes in 
tastes may have been a significant factor, too. Perhaps 
all the forces just outlined contributed appreciable 
effects. The evidence in this report suggests, however, 
that the changes in beef consumption and demand 
were the most important and that the changes in poul­
try consumption were the next most important; the 
other changes, then, were less important.
Thus, the decrease in the per-capita demand for 
pork resulted chiefly, not from what might be called 
autonomous changes in consumers’ preferences, but 
from changes induced by changes in the supply of and 
demand for other meats. These changes were primarily
changes in cost, resulting from changes in production 
techniques.
The long-run supply of hogs is more difficult to 
measure than the long-run demand.
One way to measure the supply is to measure the 
total raw materials (chiefly concentrate feeds) that 
are used in producing hogs and other livestock. Analy­
sis shows that, in recent years, the percentage of the 
total supply of these concentrate feeds that is fed to 
hogs has been decreasing.
The reasons for this are that several other kinds of 
livestock are competing more strongly for the concen­
trate feeds than hogs are.
1. B eef production has been  increasing; the per­
centage o f cattle on fe ed  has been  rising; and the 
cattle are being fed  to heavier weights, requiring more 
fe ed  per head.
2. The percentage o f concentrates in the total dairy 
cattle ration has been  rising.
Long-run hog production cannot easily be controlled 
directly. It may be controllable indirectly through con­
trol of total concentrate feeds ( as under the emergency 
feed-grains programs), but only loosely as one among 
several kinds of livestock consuming concentrates.
A closer control of hog production may be attainable 
through control of the hog-corn price ratio. This boils 
down to controlling the price of com. This changing of 
the price of com would affect the production of other 
kinds of livestock as well as of hogs, but not as much 
as it would affect hogs. The reason for this is that con­
centrates make up a higher percentage of the total 
cost of producing hogs than they do for other kinds 
of livestock. If the hog-com price ratio were increased 
by a reduction in the price of com, that would help 
to reduce the cost of producing hogs. This would re­
duce the cost handicap that has existed for hogs in 
recent years. The costs of producing beef cattle, dairy 
products and poultry have been reduced by techno­
logical improvements in breeding, pasture and feeding 
practices, but the costs of producing hogs — chiefly, 
the cost of the concentrate feed that is put into them — 
have not been reduced correspondingly.
The competitive position of pork, then, would be 
strengthened if the hog-com price ratio were widened 
by a lowering of the level of prices for com and other 
feed grains. This lowering of the level of feed-grain 
prices would reduce the costs of producing hogs more 
than it would reduce the costs of producing beef cattle 
and dairy products and would put hogs in a stronger 
competitive position with respect to those other prod­
ucts. r
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LONG-RUN CHANGES IN THE DEMAND FOR 
PORK AND THE SUPPLY OF HOGS1
by Geoffrey S. Shepherd and Wilton P. Thompson-Barahona
The objective of the study reported in this bulletin 
is to measure the long-run changes that have been 
taking place in the supply and demand for pork and 
to explain the reasons for the changes. This should pro­
vide some factual basis for making projections in the 
future. The bulletin, therefore, should be of special 
interest to hog producers and to the producers of beef 
and other competing meats.
The bulletin makes extensive use of graphic analy­
sis. This type of analysis has two advantages: (1) It is 
simple to portray and not difficult to interpret, and (2) 
it shows just what went on — whether the relationships 
can be represented by curves or by straight lines, and 
whether sudden changes in relationships took place, 
and, if so, just when and in what directions. The bulle­
tin, therefore, is of special methodological interest to 
other research workers and teachers and students of 
price analysis, as well as to livestock producers.
The bulletin is organized into two major sections — 
one, the demand for pork and, two, the supply of hogs. 
Demand considerations are taken into account in the 
specific proposals for controlling the supply of hogs 
and, thus, the price of hogs.
LONG-RUN CHANGES IN THE 
DEMAND FOR PORK
The total demand for pork in the United States has 
been steadily rising over the years with the rise in 
United States population and per-capita income. Al­
most all the rise in demand has been due to the growth 
in population. Figures 1 and 2, based on the latest 
United States data of their kind available, show that 
the income elasticity of the per-capita demand for pork 
is very low.
Figure 1 shows that differences in income have only 
a small effect on expenditures for pork. Figure 2 shows 
that they have a still smaller effect on the consumption 
of pork. The curve for 1955, in fact, has a slight nega­
tive slope. 6 8
, Figures 1 and 2 show that the income elasticity of 
he demand for pork is very low, but one should not 
conclude from this that the demand for pork is prac-
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tically independent of all changes in income. Figures 
1 and 2 are based on “other things being equal.” If 
income in the United States were to decline, other 
things would not remain equal. The demand for most 
products, including competing meats with a higher 
income elasticity of demand than pork, would decline, 
and this would have a depressing effect on the demand 
for pork.
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Figure 1. Value of meat used, urban families
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Figure 3. Percentage of consumer's dollar spent for beef and pork, 
annually, 1921-60
The demand for pork in the United States has ac­
tually been rising more slowly than the population; 
there is evidence that the per-capita demand for pork 
has been declining. Figure 3 shows that the percentage 
of disposable income which consumers spend for pork 
declined from 3.6 percent in 1921 to 2.4 percent in 
1950 and to only 1.7 percent in 1962. This is a decline 
of about 50 percent. The data for recent years are 
given in table 1.
Part of this decline resulted from the effects of 
Engel’s law. Consumers’ incomes have been rising, and 
consumers have been spending a smaller and smaller 
percentage of their disposable income for food; the 
percentage spent on food declined from 25.5 in 1947- 
49 to only 19 in 1962.2 But the expenditures for pork 
declined more than this.
Table 1 shows that the percentage of disposable in­
come which consumers spent for beef remained prac­
tically constant from 1950 on. Apparently, the depress­
ing effect of Engel’s law was offset by an increase in 
the per-capita demand for beef relative to the demand 
for other foods.
2Marketing and transportation situation. Economc Research Service, U.S. Dept. 
Agr. Aug. 1963. Table 4, page 14.
Elasticity and changes in the position 
of the demand curve for pork
Changes in the percentage of income spent for a food 
are only a rough measure of changes in the demand for 
that food. If the demand for a food is inelastic, an in­
crease in the supply of a food would depress prices 
more than proportionally so that consumers would 
spend less for that food, even though the demand re­
mained unchanged.
The price-elasticity of the demand for pork over the 
period 1948-60 was estimated by Breimyer to be —0.8, 
when time was not included as one of the variables, 
and —0.9 when time was included.3 Harlow more re­
cently estimated the elasticity at —0.61.4 These co­
efficients show that the demand for pork is somewhat 
inelastic; this renders consumers’ expenditures suscep­
tible to some extent to changes in supply as well as to 
changes in demand.
It is possible to show the elasticity of the demand for 
pork, and changes in the demand ( i.e., in the position 
of the demand curve) more simply and directly. This 
is done in the next section.
Changes in the per-capita demand 
for pork and other meats
Figure 4A shows total United States pork consump­
tion plotted against the United States average retail 
price of pork deflated by the Consumer Price Index 
( CPI) to remove the effects of inflation. The dots show 
considerable scatter about a negative line of relation­
ship. Figure 4B shows that the scatter is still greater 
in the case of beef; the relationship moves to the right 
with the passage of time.
This movement to the right can logically be ascribed 
to the increase in the population of the United States, 
and the relation between the two would be expected 
to be roughly 1:1. For example, 10 percent more peo-
3Harold F. Breimyer. Demand and prices for meat—factors influencing their 
historical development. U.S. Dept. Agr. Tech. Bui. 1253. Dec. 1961. p. 73. 
4Arthur A . Harlow. Factors affecting the price and supply of hogs. U.S. Dept. 
Agr. Tech. Bui. 1274. 1962. p. 42.
Table 1. Estimated retail value of meat consumed per person compared with disposable personal income per person, by major meats, 1950 to date.
Retail value of
Year
Consumption
person®
per Average retail 
price per pound
Retail value of meat 
consumed per person6 Disposable 
' personal 
income per 
person6
meat as percent­
age of disposable 
income
Beef Pork
A ll
meatd
A ll
beef
Pork,
retail
cuts
A ll
meafd.e
A ll
beef
A ll
pork
A ll
meatd Beef Pork
All
meatd
(lb.) (lb.) (lb.) (cents) (cents) (cents) ($) ($) ($) ($) (% ) (% ) (%)1950 ................. 69.2 144.6 69.3 55.1 60.1 34.70 33.20 75.40 1,369 2.5 2.4 5.61951 ................. 71.9 138.0 81.8 59.2 67.0 36.20 37.20 80.50 1,474 2.5 2.5 5.51952 ................. ...................  62.2 72.4 146.0 76.5 57.5 64.7 37.60 36.30 82.00 1,520 2.5 2.4 5.41953 ................. 63.5 155.3 64.5 63.5 62.5 39.40 35.50 83.11 1,582 2.5 2.2 5.31954 ................. ...................  80.1 60.0 154.7 61.0 64.8 61.4 38.20 34.20 80.79 1,582 2.4 2.2 5.11955 ................. ...................  82.0 66.8 162.8 62.8 54.8 58.0 39.90 32.56 80.34 1,660 2.4 2.0 4.81956 ................. 67.3 166.7 63.2 52.1 57.2 41.50 31.30 80.62 1,742 2.4 1.8 4.61957 ................. 61.1 158.7 69.6 60.2 64.3 44.90 32.90 85.49 1,804 2.5 1.8 4.71958 ................. ...................  80.5 60.2 151.6 81.5 64.8 72.5 49.70 34.80 91.92 1,826 2.7 1.9 5.01959 ................. ...................  81.4 67.6 159.5 83.0 57.1 69.2 50.80 34.50 92.50 1,904 2.7 1.8 4.91960 ................. ...................  85.2 65.2 161.5 81.7 56.6 68.9 51.60 33.00 92.05 1,934 2.7 1.7 4.81961 ................. ...................  88.0 62.2 161.0 82.2 59.2 70.4 52.80 32.90 92.77 1)980 2.7 1.7 4.71962 ................. ...................  89.1 64.0 163.7 83.8 59.5 71.6 55.30 34.00 96.68 2.052 2.7 1.7 4.7
aCarcass-weight equivalent of consumption by each civilian consumer.
bComputed from retail weights of consumption and retail prices of all beef, veal, lamb and mutton and all pork (including minor pork products)
cComputed from data of U.S. Department of Commerce.
dBeef, veal, lamb and mutton and pork.
ePrice weighted by consumption of each meat in each year.
SOURCE; The livestock and meat situation. U.S. Dept. Agr. May 1963. p. 26.
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Figure 4A. Total United States consumption of pork plotted against 
the United States average retail price of pork, 1948-62
Figure 4B. Total United States consumption of beef plotted against 
the United States average retail price of beef, 1948-62
tween pork consumption and prices, unobscured by 
changes in population.
The senior author and others did this for pork and 
beef 10 years ago, and the dots appeared to fall about 
two or three demand curves rather than one, indicat­
ing that the demand for pork declined at an uneven 
pace over the period. The dots for beef behaved simi­
larly, but, in this case, moved unevenly to the right.0 
Waugh did the same things a few years later, with 
similar results.6
In 1963, Waugh brought his work up to date again, 
adding charts for lamb, veal and chicken as well as 
for beef and pork.7 His chart is reproduced here as fig. 
5. The data are given in table 2.
The dots in the pork section of this chart cluster 
about two different lines. The position of these lines 
indicates that the demand for pork declined  suddenly 
from 1952 to 1954.
The dots in the beef section of the figure also fall 
about two different lines. This indicates that the de­
mand for b ee f increased at one jump, from 1957 to 
1958, and remained high thereafter.
Waugh pointed out that this sudden increase in the 
demand for beef from 1957 to 1958 did not explain the 
sudden decrease in the demand for pork from 1952 
to 1954. The two dates were quite different. The rea­
sons for the sudden shifts in die positions of the two 
demand curves remained obscure.
Several reasons for changes in the 
per-capita demand for pork
The purpose of this section is to explain the reasons 
for the different shifts in the demand curves for pork 
and beef at the different times shown in fig. 5. This 
explanation goes on beyond Waugh’s and our own 
previous analyses. Those analyses simply showed that 
shifts in demand took place; our purpose now is to ex­
plain why they took place.
The sudden decrease in the per-capita demand for 
pork from 1952 to 1953 and 1954 shown in the pork
pie, other things being equal, would be expected to 
demand about 10 percent more pork. It is reasonable, 
then, to divide the pork consumption data by the pop­
ulation each year, to convert the data to a per-capita 
basis and to plot this per-capita consumption against 
the retail prices. This should bring out the relation be-
5Geoffrey S. Shepherd, J. C. Purcell and L. V. Manderscheid. Economic anal­
ysis of trends in beef cattle and hog prices. Iowa Agr. Exp. Sta. Res. Bui. 
405. Jan. 1954. p. 737. ,
For later work, see: Geoffrey S. Shepherd. Agricultural price analysis. 4th 
ed. Iowa State University Press. Ames, Iowa. 1957. p. 133.
6F. V . Waugh. Graphic analysis in agricultural economics. U.S. Dept. Agr., 
Agr. Handbook 128. July 1957. p. 31.
7F. V. Waugh. The demand for farm products. Preliminary copy of a USDA 
report, 1963.
Table 2. Retail prices d iv id ed  b y  C onsum er Price  In d ex  (CPI) (57-59 = 1 0 0 )  and per-capita consum ption (lbs. carcass w eig ht).
Y e a r
Beef Pork Lamb Veal Chicken
Dounds prices pounds prices pounds prices pounds prices pounds prices
iy 4 8 ........... ............63.1 82.9c 67.8 67.6c 5.1 77.8c 9.5 77.1c 18.3 75.4c
1949 . . . . 76.3c 67.7 61.5c 4.1 82.4c 8.9 75.7c 19.6 71.8c
1950 . . . . 88.3c 69.2 60.4c 4.0 84.2c 8.0 81.1c 20.6 68.0c
1951 . . . . . 90.0c 71.9 60.6c 3.4 86.7c 6.6 87.6c 2 1 ./ 66.0c
1952 ............. ____  62 2 85.4c 72.4 57.3c 4.2 86.2c 7.2 86.3c 22.1 65.0c
1953 . . . 66.2c 63.5 62.9c 4.7 70.0c 9.5 68.7c 21.9 62.8c
1954 . . . . 64.1c 60.0 63.7c 4.6 71.0c 10.0 65.8c 22.8 56.4c
1955 . . . 63.2c 66.8 4.6 69.0c 9.4 65.8c 21.3 58.7c
1956 . . . 8 5  4 60.9c 67.3 51,4c 4.5 68.3c 9.5 63.6c 24.4 50.4c
1957 . . . 63.1c 61.1 57.6c 4.2 69.9c 8.8 65.5c 25.5 47.6c
1958 . . . 72.0c 60.2 60.5c 4.2 74.1c 6.7 76.1c 28.2 45.8c
1959 . . . . 73.3c 67.6 52.8c 4 . 8 69.6c 5.7 79.8c 28.9 41.4c
I9 6 0  . . 70.4c 65.2 51.6c 4.8 67.6c 6.2 77.8c 28.2 41,4c
1961 . . 88 0 68 3c 62.2 53.3c 5.1 63.3c 5.7 77.3c 30.3 37.0c
1962 69.8c 64.0 52.9c 5.1 67.1c 5.5 79.5c 30.2 38.6c
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Figure 6A. Relation between the United States average retail price of 
pork divided by the consumer price index, and per-capita 
consumption of pork, 1948-62
PER CAPITA BEEF CONSUMPTION (POUNDS)
Figure 6B. Residuals from first section plotted against per-capita beef 
consumption, 1948-62
single demand curve in fig. 6A by a succession of de­
mand curves represented by short dashed lines. Each 
of these curves is drawn through one of the dots, with 
the same slope as the single curve shown.
These curves move from right to left with the pas­
sage of time. They move most rapidly from 1952 to 
1953, when the consumption of beef drastically in­
creased. The only time that they reverse direction is 
die 2 years, 1958 and 1959, when the consumption of 
beef declined, reversing its previous upward trend; 
die demand curve for beef also rose at that time. 
Thereafter, the consumption of beef resumed its up­
ward trend, and the demand curve for pork resumed 
its movement to the left.
Some confidence in the validity of this analysis ap­
pears warranted. It explains the interruption in the 
decline in the demand for pork in 1958 and 1959 as 
well as the general decline that took place in the other 
years — and does it in objective quantitative terms in 
accord with the economic principle that changes in 
the consumption of one product affect the demand for 
a competing substitutable product.
Other reasons
But a word of caution is in order, too. Several other 
research workers have found a coefficient with a minus 
sign for time in multiple correlation analyses of the 
demand for pork — even after taking the consump­
tion of pork, beef and poultry, and income, into ac­
count.8 In the most recent study, the coefficients for 
income and time were not significantly different from 
zero9 but, in the other studies, these coefficients were 
significant. In one study,10 where the coefficient for 
time was significant, the intercorrelation of time with 
the consumer price index was 0.965; for time and con­
sumer income, it was 0.975. These intercorrelations 
are so high as to render the correlations with the price 
of pork somewhat unstable. But these studies, and 
several consumer preference studies,11 suggest that 
the demand for pork may have been declining for 
other reasons in addition to the changes in the con­
sumption of beef and poultry already outlined.
What might these other reasons be?
One may be that more consumers are leading shel­
tered and sedentary lives and losing some of their 
taste for fatty foods. It may be also that the average 
grade of beef consumed has been rising more than the 
average grade of pork.
Another reason may be a medical one. Some mem­
bers of the medical profession believe that unsatur­
ated fats, such as pork fat, which contain cholesterol 
may contribute to atherosclerosis (deposits of fat in 
the arteries) leading to heart disease or strokes. Hog 
producers have expressed concern whether consumers 
may believe this too; if many of them do, this belief 
could be a reason for the decrease in the demand for 
pork that has taken place since World War II.
Different forces working in the same direction
Thus, several forces seem to have been working in 
the same direction at the same time. It is difficult to 
measure separately how much effect each one had.
8W ilbur R. Maki. Forecasting beef cattle and hog prices by quarter-years.
Iowa Agr. and Home Econ. Exp. Sta. Res. Bui. 473. Dec. 1959.
9Arthur A. Harlow. Factors affecting the price and supply of hogs. op. cit. 
10Harold F. Breimyer. Demand and prices for meat—factors influencing their 
historical development, op. cit.
11 For example: Raymond O . Gaarder, Norman V. Strand and W ilbur R. Maki. 
Consumer preferences for pork. Des Moines, Iowa. Iowa Agr. and Home 
Econ. Exp. Sta. Res. Bui. 477. April 1960.
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Demand
The income-elasticities of demand for beef and 
chicken, as measured in objective economic terms of 
prices and quantities, are higher than the income-elas­
ticity of the demand for pork. Incomes have been ris­
ing, so the demands for beef and for chicken have been 
rising faster than the demand for pork; this has been 
one reason for the relative decline in the demand for 
pork.
Supply
The second reason is a supply or production matter. 
It arises from changes that have taken place in the price 
and production of beef and chicken. These changes 
also can be measured objectively in economic terms 
of costs and quantities. Beef producers have increased 
production substantially, with only a small increase 
in price; the supply curve has been moving to the 
right. Broiler producers have reduced costs and in­
creased production and have sold their product at 
substantially lower prices; the supply curve has been 
moving to the right, too. Beef producers and broiler 
producers have reduced costs and expanded produc­
tion of these other meats, and these more abundant 
supplies of other meats, selling at lower prices than 
before, have taken some of the demand for meat away 
from pork. The reductions in competing producers’ 
costs and increases in their production of competing 
meats have not been matched by proportionate reduc­
tions in hog production costs and increases in hog pro­
duction.
Changes in tastes independent of the 
influence of competing meats
Other statistical analyses and some consumer sur­
veys have indicated that consumers may be losing 
some of their preference for pork for additional rea­
sons. These reasons may be (a) the increase in seden­
tary occupations, (b ) a relative decline in the grade of 
pork consumed and (c ) perhaps some consumer con­
cern about the relation of fat to cholesterol and heart 
disease.
It is difficult to determine how much effect each one 
of these several forces exerted on the demand for pork. 
At one extreme, the changes in the consumption of 
beef and in the demand for beef could be considered 
the controlling cause. The correlation is close, and the 
logic is in line with economic theory.
But correlation does not prove causation — certainly 
not exclusive causation. Changes in poultry consump­
tion correlates well, along with beef. And changes in 
tastes may have been a significant factor too. Perhaps 
all the forces mentioned contributed appreciable 
effects. The evidence suggests, however, that the 
changes in beef consumption and demand were the 
most important and that the changes in poultry con­
sumption were the next most important; the other 
changes, then, were less important.
Reasons for changes in the demand for beef
The analysis may now be carried one step further. 
The purpose of this further step is to explain the 
changes in beef and chicken demand and consump­
tion that were the chief causes of the decrease in the 
demand for pork.
The increase in the per-capita demand (movement 
to the right of the demand curve) for beef that took 
place from 1957 to 1958 is shown in the beef section 
of fig. 5. ,
Why did this increase take place?
Study of the veal section of fig. 5 shows that the 
demand for veal decreased suddenly from 1952 to 
1953. This decrease in demand can logically be ex­
plained by the sudden increase in beef production and 
consumption that took place at that time. This was 
partly a cyclic phenomenon; the beef-cattle produc­
tion cycle rose from a trough in 1951 to a peak in 1956; 
after 1956, it declined again, although not to as low a 
level as in 1951.
Further study of the veal section of fig. 5 shows that 
veal consumption decreased drastically from 8.8 
pounds in 1957 to only 6.7 pounds in 1958. This is a 
decline of 24 percent. It declined still further, although 
only to a small extent, after 1958.
The beef section of fig. 5 shows that this sudden de­
cline in veal consumption came at the same time, 1957 
to 1958, when the demand for beef suddenly increased. 
Perhaps the decline in veal consumption caused the 
increase in the demand for beef, much as the increase 
in beef consumption from 1952 to 1953 decreased the 
demand for pork.
The consumption of veal, however, is only about 
10 percent as great as the consumption of beef. The 
decrease in veal consumption of 24 percent could have 
caused an increase in the demand for beef, at most, 
of only 2.4 percent. The actual increase in the demand 
for beef appears in the beef section of fig. 5 to have 
been about 15 percent. Now 2.4 is only one-sixth of 
15. The decrease in the consumption of veal, there­
fore, explains only about one-sixth of the sudden in­
crease in the per-capita demand for beef.
The bulk of the explanation for the sudden increase 
in the demand for beef apparently must be sought on 
the consumer demand side. Yet no very sudden change 
in consumer demand took place from 1957 to 1958.
Per-capita disposable income was rising steadily 
over that period, from an index of 70 (base, 1957-59= 
100) in 1948 to 110.9 in 1962. If these figures are de­
flated by the CPI to reduce them to real income, they 
are 83.6 and 105.7. This is a rise of 22.1 index points.
Figure 1 showed that the elasticity of consumer ex­
penditures for beef with respect to income in 1955 was 
about 0.4; fig. 2 showed that the elasticity of consump­
tion, in pounds, was about 0.2. The elasticity of ex-
10
penditures for pork was only about 0.2, and the elas­
ticity of consumption was slightly negative, rather 
than positive as for most goods.
The slow and steady rise in per-capita income over 
the period, therefore, should have caused a slow and 
steady rise in the demand for beef, about 0.4 percent 
as great as the rise in income. This rise in income was 
about 22 index points. The demand for beef, as meas­
ured by expenditures for beef at retail, would be ex­
pected to increase about 8.8 percent (i.e., 22X 0.4=  
8.8 ) .
But this increase of 8.8 percent in the per-capita de­
mand for beef took place slowly and steadily over the 
whole period as income rose slowly and steadily over 
the whole period. How then can income explain the 
sudden increase in the demand for beef from 1957 to 
1958?
This sudden increase in the demand for beef can 
be explained by the slow and steady rise in income — 
if one of the assumptions used in the preceding analy­
sis is changed. The assumption to be changed is that 
the increase in the demand for beef can be represented 
by the two lines drawn through the two groups of dots 
in the beef section of fig. 5, with the sudden jump from 
the one to the other from 1957 to 1958.
Close study of the chart indicates that the two 
groups of dots in the chart may not lie on two demand 
curves with the elasticities shown; they may instead 
lie on a series of demand curves with lower elasticities 
than the two curves shown.
If this series of demand curves had lower elasticities 
than those of the two curves shown on the chart, they 
would move slowly and steadily across the chart from 
left to right. That would indicate that the demand in­
creased steadily over the period, in line with the steady 
increase in consumer income over the period.
This hypothesis is given some statistical support in 
fig. 7A. This chart is the same as the beef section of 
fig. 5, but one single line is drawn instead of two, and 
the single line is less elastic than the two lines. The 
residuals from this single line are plotted against per- 
capita incomes in fig. 7B. The residuals for all the 
years but 1950, when the Korean conflict began, fall 
closely about a positively sloping line in fig. 7B, leav­
ing only a small amount of scatter. Most of this scatter 
is explained by the sudden decline in veal consumption 
from 1957 to 1958.
The increase in the per-capita demand for beef over 
the period, then, can be almost completely explained 
by the increase in per-capita income over the period 
and the sudden decrease in the consumption of veal 
from 1957 to 1958.
The increase in the demand for beef, like the de­
mand for pork, may not reflect a vague or unquantifi- 
able change in consumers’ tastes or preferences. It 
may reflect only quantitative and measureable changes 
resulting from the increase that took place in consumer 
incomes and from changes in the consumption of com­
peting meats. The effects of a change in consumer in-
PER CAPITA BEEF CONSUMPTION, POUNDS
Figure 7A. Relation between the United States average retail price of 
beef divided by the consumer price index, and per-capita 
consumption of beef, 1948-62
Figure 7B. Residuals from first section plotted against the index of 
per-capita disposable income, 1948-62
comes on the demand for meats are familiar and well 
documented in previous analyses based on consumer 
income and expenditure surveys, such as the USDA 
consumer surveys of 1942, 1948 and 1955.
This makes it possible, not only to explain the in­
crease in the demand for beef that took place in the 
past in the quantitative terms, but also to forecast what 
can be expected in the future. If per-capita incomes 
continue to increase, the demand for beef can be ex­
pected to increase, at a rate about 0.4 times as great as 
the increase in incomes.
Furthermore, this rate of increase (0.4 as much as 
the increase in incomes) can be expected to hold for 
the considerable increase in incomes that is likely to 
occur in the foreseeable future. The line in fig. 1 show­
ing the relation between income and expenditures for 
beef showed no tendency to flatten off at the higher 
incomes, even above $10,000 per year.
LONG-RUN CHANGES IN THE SUPPLY OF HOGS
Has the supply of pork in the United States been 
increasing more, or less, rapidly than the demand?
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Answering this question is beset by many difficulties. 
Data are not available to show directly the changes 
that have been taking place in the cost of producing 
hogs and, thus, to show changes in the supply curve.
Less direct methods can provide some information. 
Total pork production has been rising slowly, but we 
cannot tell whether it has been cutting an elastic sta­
tionary supply curve, or an inelastic moving supply 
curve, unless we know what the elasticity of the sup­
ply is.
The short-run elasticity of supply with respect to 
short-run changes in the hog-com price ratio is shown 
earlier in this report to be about unity. If the long-run 
supply curve had the same elasticity as this short-run 
supply curve, we might conclude that a supply curve 
of unit elasticity must have been moving to the right 
at about the same pace as the demand curve.
But in most cases, the long-run elasticity of supply is 
higher than the short-run elasticity. Producers in the 
long run have more time to change their production 
set-up and will make changes of a long-run nature that 
they will not make in response to short-run changes. If 
the long-run supply curve for hogs is very elastic, the 
supply curve for hogs may not have changed at all.
Another indirect approach may provide more in­
formation. The cost of concentrate feeds amounts to 
about 80 percent of the cost of producing hogs.12 If 
changes have been taking place in the supply of feeds, 
they would cause corresponding and only 20-percent- 
smaller changes in the supply of hogs.
Here we are on a little firmer ground. It is generally 
recognized that rapid technological changes have been 
taking place in crop production — the wide use of 
hybrid com seed, commercial fertilizer, herbicides, 
insecticides, larger implements, etc. — and it may be 
assumed that they represent cheaper methods of pro­
duction, or they would not have been used. Thus, it 
may be assumed that the cost of producing feed grains 
has been declining and that this has tended to move 
the supply curve for hogs to the right.
It is difficult, however, to measure the rate at which 
the supply curve has been moving. There is no very 
accurate method of estimating die extent of the re­
duction in the cost of producing feed grains. And the 
relation between reductions in costs and reductions 
in prices has not been as close as it would be in a free 
market; government programs have held feed-grain 
prices up while the costs of production have been de­
creasing.
A different approach may be more effective. The 
prices of feed grains have been comparatively stable 
over the past 5 or 10 years, so one can get a rough 
estimate of how much the supply of feed grains has 
been moving to the right by observing how much the 
production of feed grains has been increasing. Then 
we can observe how hog production changes in re­
sponse to changes in feed-grain production.
12Cooperative Extension Service. Comparative cost of several hog production 
systems. (Mimeo., FM-1379) Iowa State University of Science and Technol­
ogy. Nov. 1961. p. 1.
Figure 8. Pork production (excluding lard) million pounds, 1926-62
Pork production is shown annually since 1926 in 
table 3 and fig. 8. The chart shows the low point 
reached in 1934, the high point reached in 1943 and 
the smaller variations in other years.
The drastic decline in pork production in 1934 was 
caused by the severe drouth of 1934 which reduced 
feed-grain production. At the other extreme, the great 
rise in pork production in 1943 was the result of the 
war effort to produce the maximum amount of meat 
by full use of the large feed-grain crops produced in 
1942 and 1943, along with most of the large supplies of 
com carried over from the immediate prewar years. 
Both of these extreme variations in hog production re­
sulted directly from extreme variations in feed-grain 
supplies. It is evident that variations in feed-grain sup­
pliés have a controlling influence on pork production.
Besides feed grains, other concentrates (soybean 
cake and meal, gluten feed and meal, etc. ) are fed to 
hogs; the relation between total concentrates fed (feed 
grains, soybean cake and meal, etc. ), therefore, should 
be closer than for feed grains alone.
Let us see how close the relationship actually is be­
tween total concentrates fed and pork production.
Relation between all concentrates fed 
to livestock and pork production13
The relation between total concentrates (expressed 
in feed units ) consumed by livestock October to Sep­
tember of one year, and pork production the next 
calendar year, is shown in fig. 9, annually from 1926 
to 1961. The data are taken from table 4. The correla­
tion coefficient is 0.90.
Examination of fig. 9 shows that the relation between 
concentrates fed, and pork production, after 1958 is 
not as close as before 1958. The dots after 1958 lie 
nearly a billion pounds below the line that reflects
13The basic work for this section, up to the subheading "H ow  Can Pork Pro­
duction Be Controlled?", was done by Wilton P. Thompson-Barahona in the 
preparation of his M.S. thesis: Changes in the long-run demand for and 
supply of pork. (Unpublished) Iowa State University Library. 1963. pp. 69- 
102.
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Table 3. Production of pork, milk, beef cattle and veal, and broilers.3 All concentrates consumed by livestock, and concentrates fed per animal 
unit.b Feed units of all feed, including pasture, consumed per 100 pounds of hogs, dairy cattle, beef cattle and poultry.0
Year
Concent- 
trates 
fed per 
animal 
unit 
(tons)
Feed units 
per 100 lbs. 
hogs 
produced
Feed units 
per 100 lbs. 
milk
produced
Feed units 
per 100 lbs. 
beef, calves 
produced
Feed units 
per 100 lbs. 
broilers 
produced
Pork
production
(excluding
lard)
(mil. lbs.)
Total dairy 
cattle milk 
production 
(mil. lbs.)
Total beef 
cattle and 
veal
production 
(mil. lbs.)
Total A ll concentrates 
broiler consumed by live- 
pro- stock, year oegin- 
duction ning Oct. 1 
(mil. lbs.) (thousand tons)
1926 ............ ............ 0.60 552 104 1,104 7,966 97,404 8,044 104,246
27 ......... .............. 0.63 535 105 1,068 8,430 99,018 7,262 107,933
28 ............ ..............  0.63 542 104 1,070 9,041 99,367 6,544 107,960
29 ............ ............ 0.61 542 95 933 8,833 102,133 6,632 105,673
1930 ............ ............ 0.57 504 95 877 8,482 102,984 6,709 96,134
31 ............ ............ 0.60 512 101 1,066 8,739 105,629 6,832 104,624
32 ............ ............  0.63 544 100 963 8,923 106,310 6,611 111,518
33 ............ ............  0.54 526 97 826 528 9,234 107,162 7,331 93,559
34 ............ ............ 0.48 511 107 894 488 8,397 104,021 9,591 97 72,787
35 ........... ............ 0.62 542 99 837 528 5,919 103,605 7,631 123 94,824
36 ............ ............ 0.50 494 104 877 483 7,474 104,710 8,433 152 77,011
37 ............ ............ 0.64 528 107 991 501 6,951 104,208 7,906 196 98,132
38 ........... ............  0.62 512 104 918 465 7,680 108,107 7,902 239 100,164
39 ............ ............  0.61 506 107 950 480 8,660 108,992 8,002 306 103,551
1940 ............ ............  0.65 536 105 970 490 10,044 111,512 8,156 413 110,942
41 ............ ............ 0.67 523 112 979 466 9,528 117,088 9,118 559 121,348
42 ............ ............ 0.70 558 115 986 482 10,876 120,433 9,994 674 146,546
43 ............ ..............  0.68 551 117 1,015 451 13,640 118,517 9,738 833 144,332
44 ............ ..............  0.70 558 120 1,057 448 13,304 118,123 10,850 818 132,200
45 ........... ..............  0.74 606 114 1,029 459 10,697 120,628 11,940 1,107 134,515
46 ............ ..............  0.72 555 114 1,018 448 11,136 118,697 10,816 884 124,124
47 ............ ..............  0.68 506 113 971 434 10,502 118,114 12,037 936 112,858
48 ............ ..............  0.70 527 111 1,002 410 10,055 113,671 10,498 1,127 121,460
49 ........... ..............  0.72 534 111 946 382 10,286 117,003 10,773 1,570 128,696
1950 ............ ..............  0.72 531 112 966 374 10,714 117,302 10,764 1,945 132,704
51 ........... ..............  0.74 546 112 965 366 11,481 115,181 9,896 2,415 135,577
52 ............ ..............  0.72 489 106 913 359 11,527 115,071 10,819 2,624 124,479
53 ............ ..............  0.74 553 106 892 351 10,006 120,521 13,953 2,904 126,870
54 ............ ..............  0.72 514 107 913 340 9,870 122,294 14,610 3,263 126,566
55 ............ ..............  0.74 537 109 904 331 10,990 123,045 15,147 3,350 132,775
56 ........... ..............  0.74 518 110 994 324 11,200 124,860 16,094 4,270 131,388
57 ............ ..............  0.81 520 113 1,036 339 10,424 124,628 15,728 4,683 139,832
58 ........... ..............  0.83 554 106 1,023 321 10,454 123,220 14,516 5,431 151,677
59 ........... ..............  0.87 561 109 1,053 300 11,993 121,989 14,588 5,763 157,059
1960 ............ ..............  0.90 575 108 1,038 301 11,605 122,951 15,835 6,017 162,373
61 ........... ..............  0.91 599 107 1,066 294 11,412 125,442 16,342 6,841 165,368
62 ............ ..............  0.88 599 1,025 11,841 125,927 16,311 6,919 169 306
aData from: U.S. Dept. Agr. Consumption of food in the United States, 1909-52. Supplement for 1962. Data from: Livestock and meat statistics 1962. U.S. Dept. 
Agr. Stat. Bui. 333, and earlier issues.
bData from: U.S. Dept. Agr. Grain and feed statistics through 1962.
cEarl F. Hodges. U.S. Dept. Agr., Washington, D. C. Copies of tables updating Jenning's Research Production Report 21. (Private communication.) 1963.
the relation up to 1958. What is the reason for this?
One reason may be that the feed-converting effi­
ciency of livestock decreased during these years. Table 
5 and fig. 10 show that something of this sort may have 
happened; the long-run trend of concentrates fed per 
animal unit has been rising, and the levels for the last 
few years rise some distance above the trend.
a ll  concentrates (e x p r e s s e d  in feed  units) consumed by livestock 
Figure 9. United States pork production next calendar year plotted 
against total concentrates (in feed units) consumed by all 
livestock, October of given year to September of next year, 
annually, 1925-61
What, in turn, may be the reasons for this apparent 
decline in feed-conversion efficiency?
One would have expected, with the development 
of more efficient rations, feeding practices and ani­
mals, that the feed-converting efficiency would have 
been rising. Figure 10, however, shows only concen­
trates, not total feed , fed. It may show merely that 
concentrates are making up a larger share of the live­
stock ration, with roughage and pasture making up a 
smaller part.
The percentage of concentrates in the ration differs 
from one kind of livestock to another. To determine 
accurately just what has been taking place, therefore, 
it is necessary to analyze changes in the numbers, 
make-up of the ration, converting efficiency, etc., of
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Table 4. A ll concentrates,8 e xp ressed  in feed  units, consum ed b y  d iffe ren t k inds o f livestock, 1940-62 .b
Concentrates, in thousands of tons, consumed by:
Dairy Beef
Horses
and Otherc>d
Unaccounted6
and All
Year cattle cattle Sheep Poultry Hogs mules livestock unallocated livestock
1940 ..................... , .  20,963 9,130 1,186 23,504 42,928 10,447 2,784 110,942
41 ..........................  22,571 9,223 1,284 27,014 47,957 10,174 3,125 121,348
42 ..........................  24,344 10,253 1,314 32,064 64,126 10,489 3,956 146,546
43 ..........................  24,906 10,517 1,190 31,692 61,866 10,048 4,113 144,332
44 ..........................  25,403 10,348 1,171 32,321 49,926 9,215 3,816 132,200
45 ..........................  24,040 11,869 1,100 30,531 54,776 8,562 3,637 134,515
46 ..........................  23,445 11,034 964 29,076 48,383 7,680 3,542 124,124
47 ..........................  21,840 8,832 883 27,787 44,186 6,352 2,978 112,858
48 ..........................  22,821 12,040 784 30,255 46,493 5,687 3,410 121,490
49 ..........................  23,305 12,381 752 32,694 50,224 5,179 4,161 128,696
1950 ..........................  22,824 14,704 740 32,280 53,215 4,519 4,422 132,704
51 ..........................  22,824 17,600 852 31,783 53,686 3,877 4,733 135,355
52 ..........................  23,732 16,024 865 32,188 43,294 3,497 4,879 124,479
53 ..........................  23,603 16,030 866 32,182 46,043 2,998 5,148 126,870
54 ................. .........  23,658 16,781 879 29,781 47,732 2,580 5,155 126,566
55 ..........................  25,320 16,007 916 32,731 50,604 2,119 5,078 132,775
56 ..........................  26,208 16,094 904 33,308 45,622 1,940 5,148 2,164 131,388
57 ..........................  25,693 17,015 906 34,893 46,218 1,807 6,117 7,183 139,832
58 ..........................  24,850 20,311 1,092 35,288 54,901 1,685 6,189 7,361 151.677
59 ..........................  26,310 23,301 1,150 33,723 54,020 1,616 6,364 10,575 157,059
1960 ..........................  27,801 25,029 1,174 34,937 54,118 1,615 6,471 11,228 162,373
61 ..........................  28,099 29,549 1,154 35,260 58,185 1,618 6,491 5,012 165,36862 ..........................  30.370 30,746 1,288 35,119 59,090 1,618 7,026 4,049 169,306
“ Includes an teed grains, by-product feeds and mi k.
bEarl F. Hodges. U.S. Dept. Agr., Washington, D. C. Copies of tables updating Jenning's Research Production Report 21. (Private communication.) 1963.
cData on fats added to livestock feeds were not available until 1954.
dlncludes other livestock on farms and all livestock not on farms.
“Feed unaccounted for and therefore unallocated. Includes some waste and other losses.
Table 5 A ll concentrates fed  and all feed  fed  (in feed  units) to hogs and d a iry  cattle, e xp ressed  as percentages, 1940-62.®
HOGS BEEF CATTLE
A ll A ll A ll All
concentrates feed Percentage concentrates feed Percentage
consumed consumed concentrates of consumed consumed concentrates of
(feed units] (feed units) all feed consumed (feed units) (feed units] all feed consumed
Year 1,000 tons 1,000 tons
1940 . .  42,928 45,296 94.8 9,130 59,704 15.2
41 . .  47,957 50,694 94.6 9,223 64,934 14.2
42 . . 64,126 67,265 95.3 10,253 69,093 14.8
43 . . 61,866 65,060 95.0 10,517 74,565 14.1
44 . .  49,926 52,477 95.1 10,348 77,992 13.2
45 . .  54,776 57,231 95.7 11,869 75,643 15.6
46 . . 48,383 50,768 95.3 11,034 74,323 14.8
47 . . 44,186 46,518 95.0 8,832 68,906 12.8
48 . .  46,493 49,027 94.8 12,040 73,876 16.2
49 . .  50,224 52,902 95 0 12,381 74,997 16.5
1950 . . 53,215 55,987 95.0 14,704 84,330 17.4
51 . . 53,686 56,280 95.4 17,600 93,617 18.8
52 ... 43,294 45,362 95.2 16,024 98,423 16.2
53 . . 46,043 48,089 95.7 16,030 99,217 16.2
54 . .  47,732 50,074 95.3 16,781 104,637 16.0
55 . .  50,604 52,871 95.7 16,007 102,046 15.6
56 . .  45,622 48,138 94.8 16,094 109,219 14.7
57 . .  46,218 48,834 94.6 17,015 114,064 14.9
58 . .  54,901 57,590 95.3 20,311 118,216 17.2
59 . . 54,020 56,659 95.3 23,301 125,530 18.6
1960 . .  54,118 56,679 95.4 25,029 128,065 19.5
61 . .  58,185 60,776 95.7 29,549 135,550 21.8
62 . .  59,090 61,733 95.8 30,746 138,601 22.2
“Earl F. Hodges, U.S. Dept. Agr., Washington, D. C. Copies of tables updating Jenning's Research Production Report 21. (Private communication.) 1963.
each kind of livestock separately. This is done in the 
next several subsections.
Recent changes in the feeding 
situation for the major kinds of livestock
Hogs
Table 4 showed the concentrates fed to each differ­
ent kind of livestock since 1940. The figures add up to 
the same totals that were given in table 3.
The concentrates fed to hogs declined slightly for 
2 years after 1958 and then rose by about 4 million 
tons by 1962. But fig. 9 showed that pork production 
declined more than concentrates fed declined, and 
then rose less than concentrates fed rose.
Why was this? Several possible hypotheses need to 
be explored:
1. The feed-converting efficiency of hogs declined, 
so that a given quantity of feed produced a smaller 
quantity of pork.
2. Concentrates made up a larger percentage of the 
total feeds (including, for instance, pasture) fed to 
hogs.
3. Other kinds of livestock took a larger share of the 
total concentrates, leaving less for hogs.
These hypotheses are tested in turn:
1. Table 3 and fig. 11 show the feed units per 100 I 
pounds of pork produced. The long-run trend line in 
fig. 11 is practically horizontal. There is a small up­
turn during the past few years, but except for this, 
there has been no significant change in the feed-con­
verting efficiency of hogs.
2. Table 5 shows all feed, expressed in feed units, 
consumed by hogs. This table also shows the percent­
age which concentrates make up of the total ration 
for hogs. Inspection of this table shows that this per­
centage has averaged around 95 percent from 1940 
through 1962, with very little trend up or down.
Apparently, then, the downward drift in the loca­
tion of the dots in fig. 9, after 1958, must not be due
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to changes that have taken place in the feeding situa­
tion for hogs. This tentative conclusion is reinforced 
by the data shown in fig. 12.
3. Figure 12 shows that there is a very close relation 
between concentrates fed to hogs, October to Sep­
tember, and pork production the next calendar year. 
The correlation is 0.97. The production and utiliza­
tion levels for the last few years lie about as closely 
on the line as the levels for the earlier years.
It appears, therefore, that only hypothesis 3 — that 
other kinds of livestock are taking a larger share of the 
total feed concentrates — fits the facts. Let us see what 
changes have been taking place in these other kinds 
of livestock, to determine which kind or kinds of live­
stock have been taking the concentrates away from 
hogs, and why.
Beef cattle
Beef is the most important meat (quantitatively) in 
the United States and one of the closest competitors 
with pork. It is logical to look to it first.
Table 5 showed that the concentrates fed to beef 
increased more than 10 million tons from 1958 to 1962. 
This was a rise of more than 50 percent, while total 
concentrates fed increased only a little more than 11 
percent. Beef increased its share of total concentrates 
considerably.
Why was this? Beef cattle may have been consum­
ing more concentrates for one or more of three differ­
ent reasons:
1. Because the numbers of beef cattle have increased 
in recent years.
2. Because the feed-converting efficiency for beef 
cattle has decreased.
3. Because the make-up of all feed fed to beef cattle 
has changed to include a higher percentage of con­
centrates.
These hypotheses or possible explanations are ex­
plored in turn:
1. The middle line in fig. 13 shows that beef pro­
duction declined from 1956 to 1958 and then increased 
after 1958. The increase from 1958 to 1959 was small, 
but after 1959 it was substantial. The lower position of 
the points in fig. 9, at least after 1959, may be explained 
to some extent by an increase in beef production, 
which required more concentrates to feed the cattle.
(FEED UNITS) OCTOBER TO SEPTEMBER
Figure 12. United States pork production next calendar year plotted 
against total concentrates consumed by hogs, annually, 
1926-61
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2. Table 3 and the upper line in fig. 13 show the 
feed units per 100 pounds of cattle and calves pro­
duced. The long-run trend is almost horizontal. The 
last few years rise a little above the trend, but this 
would not explain fig. 9. Apparently, the feed-convert­
ing efficiency of beef cattle has not changed much, nor 
has it changed in such a way as to explain fig. 9.
3. Table 5 showed the annual total concentrates (in 
feed units) consumed by beef cattle since 1940, ex­
pressed as a percentage of total feed (in feed units) 
consumed by beef cattle. This table reveals that, 
through 1957, the total beef cattle ration consisted of 
about 15 percent concentrates. After 1957, however, 
as table 5 showed, the percentage increased by almost 
half, to 22.2 percent in 1962; concentrates now make 
up a higher percentage of the ration. Figure 14 shows 
that the number of cattle on feed Jan. 1 increased by 
50 percent from 1958 to 1963; all beef animals in­
creased by 26 percent. The percentage of cattle on 
feed, therefore, was about 20 percent higher in 1961 
than in 1958.
Along with this increase in the percentage of cattle 
on feed has gone a substantial increase in average 
dressed weight —from less than 500 pounds in 1947 
to 620 pounds in 1963.14
Apparently, these are the reasons that the consump­
tion of concentrates by beef cattle increased more than 
10 million tons from 1958 to 1962. A higher percentage 
of beef cattle were fed, and beef cattle became strong­
er competitors for concentrate feeds.
Dairy cattle
Table 6 shows that the next largest increase in con­
centrates consumption, after beef, was made by dairy 
cattle. They took 5.5 million tons (22 percent) more 
concentrates in 1962 than in 1958.
Why was this? Three hypotheses need to be ex­
plored:
14The livestock and meat situation. U.S. Dept. Agr. Nov. 1963. p. 11.
1. Milk production increased sharply, requiring 
more concentrates.
2. The feed-converting efficiency of dairy cows de­
clined.
3. Concentrates make up a larger percentage of the 
total feeds (including roughages) fed to dairy cattle 
in recent years than formerly.
Testing these hypotheses against the fact leads to 
these conclusions:
1. The upper part of fig. 15 shows directly that total 
United States milk production in recent years has 
been increasing only very slowly.
2. Table 3 showed the feed units per 100 pounds of 
milk produced. This is also shown in the lower part of 
fig. 15. The long-run trend line is horizontal, suggest­
ing that no significant change has occurred in the feed­
converting efficiency of dairy cattle.
3. Table 6 showed the yearly total concentrates (ex­
pressed in feed units) consumed by dairy cattle since 
1940, expressed as a percentage of the total feed (in 
feed units) consumed by dairy cattle. Inspection of
Table 6. AH concentrates fed and all feed fed (in feed units) to beef cattle and poultry, expressed as percentages, 1940-62.
DAIRY CATTLE POULTRY"
Year
A ll
concentrates 
consumed 
(feed units)
All
feed
consumed 
(feed units)
Percentage 
concentrates of 
all feed consumed
A ll
concentrates 
consumed 
(feed units)
All
feed
consumed 
(feed units) t
Percentage 
concentrates of 
ill feed consumed
1,000 tons 1,000 tons
1940 ............................... ...................................  20,693 80,932 26.0 23,504 24,365 96.441 ................................. ...............................  22,571 90,451 25.0 27,014 27,994 96.4
42 ................................. ...................................  24,344 92,132 26.4 32,064 33,121 96.8
43 ................................. ...................................  24,906 92,977 26.8 31,692 32,678 97.0
44 ................................. ...................................  25,403 97,515 26.0 32,321 33,383 96.8
45 ................................. ...................................  24,040 89,880 26.7 30,531 31,432 97.1
46 ................................. ...................................  23,445 90,093 26.0 29,076 29,937 97.1
47 ................................. ...................................  21,840 85,203 25.6 27,787 28,554 97.3
48 ................................. .................................  22,821 85,224 26.8 30,225 31,077 97.2
49 ................................. ...................................  23,305 87,823 26.5 *  32,694 33,503 97.6
1950 ................................. ...................................  22,824 89,014 25.6 32,280 33,077 97.6
51 ............................... ...................................  23,046 87,835 26.2 31,783 32,522 98.0
52 ................... ........... .....................................  23,732 87,029 27.2 32,188 32,876 98.0
53 ....................................................................  23,603 88,335 26.7 32,182 32,865 98.054 ............................................ ....................... 23,658 88,366 25.8 29,781 30,437 97.8
55 ................................. ...................................  25,320 90,654 28.0 32,731 33,366 98.056 ................................. ...................................  26,208 92,784 28.2 33,308 34,023 97.857 ................................. 93,877 27.4 34,893 35,646 97.8
58 ................................. ...................................  24,850 89,371 27.8 35,288 35,980 98.059 ................................. ...................................  26,310 91,969 28.6 33,723 34,387 98.0
I960 ................................. ...................................  27,801 91,966 30.2 34,937 35,654 98.0
61 ............ .... . ............ .............. .................  28,099 92,494 30.4 35,260 35,922 98.1
62 ................................. ................................... 30,370 94,945 32.0 35,119 35,779 98.3
aEarl F. Hodges, U.S. Dept. Agr., Washington, D. C. Copies of tables updating Jenning's Research Production Report 21. (Private communication.) 1963.
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Figure 15. United States milk production and feed units per 100 
pounds of milk produced, 1926-62
this table shows that the total dairy-cattle ration was 
made up of close to 26 percent concentrates through 
1951. After 1951, the percentage increased slowly to 
about 32 percent in 1962. This could explain part of 
the downward drift of the dots for recent years in 
fig. 9; the percentage of concentrate feeds in the dairy- 
cow ration has been increasing, and the consumption 
of feed concentrates has been rising, leaving less con­
centrate feeds for hogs and other kinds of livestock.
Poultry
Poultry are the only remaining consumers of large 
amounts of concentrates. Table 6 indeed showed that 
poultry consume more than beef cattle or dairy cattle. 
Table 6 also showed, however, that the consumption 
of concentrates by poultry remained practically con­
stant from 1958 to 1962.
Figure 16 shows that broiler production increased 
rapidly after about 1950. This in itself would require 
more concentrates. But the upper part of the chart 
shows that the feed units per pound of broilers pro­
duced declined nearly 50 percent over the same period. 
Apparently, the decrease in feed required per pound
of broilers produced offset the increase in the number 
of pounds of broilers produced.
Table 6 showed the annual total concentrates (in 
feed units ) consumed by poultry since 1940, expressed 
in tons and as a percentage of total feed ( in feed units ) 
consumed by poultry. This table shows that there has 
been no significant change in the quantity of concen­
trates consumed by poultry, nor in the percentage 
which concentrates make up of the total ration for 
poultry; the latter remains close to 98 percent.
The poultry industry has gone through revolution­
ary changes in recent years, but these changes roughly 
cancel out in their effects on the consumption of con­
centrate feeds by poultry. They do not contribute to 
an explanation of the recent decrease in pork produc­
tion relative to total concentrate feeds consumption.
Resumé
Apparently, then, the low position of the dots show­
ing pork production in recent years in fig. 9 results 
chiefly from beef cattle and dairy cows taking a larger 
share of the total concentrates fed to livestock, leaving 
a smaller share for hogs.
Beef cattle have been taking a larger share of the 
total concentrates fed because the production of beef 
has been increasing and the percentage of beef cattle 
on feed and the percentage of concentrates in the 
ration has been increasing. Dairy cattle have been 
taking a larger share of the total concentrates fed, 
chiefly because the percentage of concentrates in the 
ration has been increasing. Poultry production has 
been increasing, but this has been offset by a decrease 
in the amount of feed required per pound of poultry 
produced.
How can hog production be controlled?
The preceding sections indicate that pork produc­
tion could be controlled only roughly by producing, 
and releasing for consumption, controlled quantities 
of total feed concentrates. This was shown by fig. 9, 
where the scatter about the line of regression of pork 
production on total concentrates fed to livestock is 
rather wide, especially in recent years. The correlation 
coefficient is only 0.90.
Figure 12 showed, however, that the scatter about 
the line of regression of pork production on total con­
centrates fed  to hogs is narrow; the correlation coeffi­
cient is high, 0.97.
Therefore, either ( 1 ) pork production could be con­
trolled only loosely by controlling total livestock pro­
duction through controlling the quantity of total con­
centrates fed, with hogs taking their chance merely 
as one kind of livestock among the total; or (2 ) hog 
production could be controlled closely by developing 
additional supplementary means for controlling the 
quantity of concentrates fed to hogs.
These two alternatives are discussed in turn:
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Table 7. Total concentrates fed and total meat production excluding 
_____________lard, 1940-62.______________________________  '
Total Total
concentrates meat production
Y e a r__________________________________________________fed______________________ excluding lard
1940 ..................................................................... 110,942 19,569
41 ..................................................................... 121,348 21,912
42 .....................................................................  146,546 24,482
43 .......................   144,332 25,178
44 .....................................................................  132,200 23,691
45 ..............   134,515 22,920
46 ..................................................................... 124,124 23,338
47 ..................................................................... 112,858 21,300
48 ..................................................................... 121,460 21,662
49 ..................................................................... 128,696 22,075
1950 .....................................................................  132,704 21,898
51 .....................................................................  135,577 22,994
52 ..................................................................... 124,479 24,688
53 ..................................................................... 126,870 25,214
54 ..................................................................... 126,566 26,895
55 ..................................................................... 132,775 28,035
56 ..................................................................... 131,388 26,859
57 .................H K i i S .......... .......................... 139,832 25,658
58 ..................................................................... 151,677 27,319
59 .....................................................................  157,059 28,208
I960 ..................................................................... 162,373 28,585
61 ..................................................................... 165,368 28,961
62 .....................................................................  169,306 _____
SOURCE: Livestock and meat statistics. U.S. Dept. Agr. 1962. p. 149.
Loose control
Table 7 and fig. 17 show that there is not a very 
close relation between total concentrates fed and total 
meat produced. The reason for this, apparently, is that 
concentrates make up only a small percentage of the 
total feed for some kinds of livestock. Tables 5 and 6 
earlier showed that concentrates ( of which com is the 
chief constituent) make up 95 percent of the total feed 
for hogs, but only 22 percent for beef cattle and 32 
percent for dairy cattle. In fig. 17, the high position of 
the dots for 1952-56, for example, results chiefly from 
the sudden jump in beef production in 1953-57, which 
did not involve much increase in total concentrates 
fed, since the percentage of concentrates in the beef- 
cattle ration is low.
By controlling total concentrates fed, then, we could 
not closely control even the production of total meat, 
any more than we could closely control the production 
of pork; both would frequently vary as much as 10 per­
cent from the “target.” Hog production would have to 
fight its way among competing relations with other 
ways of using concentrates; beef-cattle production, 
for example. Pork consumption would, as it does now, 
have to compete with other meats for a share of the 
consumers expenditures for food.
This would maintain the maximum freedom of pro­
ducer and consumer choice. From the national point 
of view, there is no very apparent reason for controlling 
the production of one kind of meat more than another. 
But this conclusion might not satisfy hog producers.
Close control
The hog-com price ratio has traditionally been re­
garded as the lever that controls hog production. It 
seems logical to believe that hog production will be 
more profitable when the hog-com price ratio is high 
than when the ratio is low and that hog producers 
will breed more sows and expand production of hogs. 
Likewise, when the ratio is low, hog producers will 
reduce production.
As a matter of empirical fact, however, the relation 
between the hog-com price ratio has not been as close 
as the logic assumes. The hog-com price ratio from 
September to December, during the breeding season 
for the spring pig crop, should show a close positive 
relation with the number of sows farrowed the next 
spring. Plotting the data shows that the relation is 
positive, but not close.
Breimyer and Harlow experimented with scatter 
diagrams where the price ratio was plotted, not against 
the number of sows farrowed, but against the percent­
age change in the number of sows farrowed, from the 
number the previous year.15 The results are shown in 
fig. 18. The relationship in this chart is higher than 
when the original sow numbers are used, but it is still 
not very close; and the logic of using changes (first 
differences) rather than number is not very convinc­
ing. Figure 19A shows that the original sow numbers, 
even during the fairly homogeneous period since
15Harold F. Breimyer. Emerging phenomenon: a cycle in hogs. Jour. Farm 
Econ. 41: 760-768. 1959.
Arthur A. Harlow. Factors affecting the price and supply of hogs. op. cit.
Figure 17. Total United States concentrates fed and total meat pro­
duced, 1940-61
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price of hogs would not be feasible, for the price of 
hogs could only be changed by changing the produc­
tion of hogs, and we know of no workable way to do 
this directly. The most feasible way that we know of 
to change the hog-com price ratio is to change the 
price of corn.
Changing the price of com would affect the pro­
duction of beef cattle, milk, poultry, etc., as well as 
the production of hogs. But it would not affect them 
so much, since concentrates (of which com is the 
chief constituent) make up 95 percent of the total feed 
for hogs but only 22 percent for beef cattle and 32 
percent for dairy cattle. For poultry, the percentage 
is 98; this is even a little higher than for hogs. But feed 
costs are a smaller percentage of total costs for poultry 
than they are for hogs. For broilers, feed costs in east­
ern United States are about 50 percent;18 for hogs, 
about 80 percent.
If the hog-com price ratio were increased by a re­
duction in the price of com, that would help to reduce 
the cost of producing hogs. This would reduce the cost 
handicap that hogs have been under in recent years. 
The costs of producing beef cattle, dairy products and 
poultry have been reduced by technological improve­
ments in breeding, pasture and feeding practices, but 
the costs of producing hogs — chiefly, the cost of the 
feed that is put into them — have not been reduced 
correspondingly.
The price supports for com were reduced from a 
peak of $1.62 per bushel in 1954 to $1.06 in 1960; the 
United States average farm price declined from $1.38 
to 96 cents, a decline of 42 cents.
But fig. 20 shows how, after 1960, the price supports
!8G . H. Thacker and J. S. Tobey. Poultry marketing and farm management. 
(Mimeo.) Dept, of Agricultural Economics, New York State Extension Serv­
ice, Ithaca, New York. Oct. 18, 1963. George W. N ew ell, Oklahoma State 
University, 1961, in lecture notes, used a figure of 56 percent for O kla­
homa.
were suddenly raised to $1.20 in 1961 and 1962, and 
( including direct payments) to $1.25 in 1963 and 1964. 
The price supports for the other feed grains were 
raised correspondingly. These actions, plus the effects 
of the emergency feed-grain programs of 1961 and 
later years, brought the United States average farm 
price of corn from less than $1 in 1960 to more than 
$1.20 in 1963.
The competitive position of pork, then, would be 
strengthened if the hog-com price ratio were widened 
by a lowering of the level of prices for com and other 
feed grains. This lowering of the level of feed-grain 
prices would reduce the costs of producing hogs more 
than it would reduce the costs of producing beef cattle 
and dairy products and would put hogs in a stronger 
competitive position with respect to those other prod­
ucts.
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